The study on infiltration rate assessment of coastal plain soils for sustainable crop production in the frontiers of Calabar, Nigeria, was carried out in order to examine the infiltration rate of soils in the area and its implication in the overall crop production process. Double ring infiltrometer were driven at 5cm into the soil with the aid of a sledge hammer before water was poured simultaneously into the rings. Infiltration rates were taken at 5,10,15, and 30 minutes intervals. The assessment or determination of infiltration rate was preceded by laboratory analysis of soil samples for the particle size distribution. The mean values of 74.0, 12.0: and 12.6 for sand, silt and clay were obtained respectively. While infiltration rates were well above the recommended values for crop production. Result from different locations proved that the area has monolithic soil characteristics. The result equally showed that the least range of infiltration rate of 14.4-60.0 was well above the optimal range of 0.7-3.5 or the suitable infiltration range of 3.5 -7.5. It would be said, that, given the increasing need for food production to cope with the demand in Calabar Metropolis, the effect of excessive water infiltration as evidence in this study, will continue to impede sustainable crop production except appropriate measures are contemplated. These measures may include adequate cover cropping, temporary abandonment of farm land or skeletal crop farming with compost, green or farmyard manures. This will help improve the structure and restore soil potentials. Apart from these, suitability evaluation of land in order to effectively categorize soils on the basis of their potential for optimal use could as well be imperative.
undermine soil productivity (voorhes and Lindstrom, 1984; Blackwell et al., 1985; Allegre et al., 1986; Hartge, 1988; Hillel, 1982) . The above scenarios are capable of suggesting obvious set back to the overall crop production process. Hence, the soil can no longer support crop growth since their natural integrity has been badly threatened. The specific effects of soil compaction on sustainable crop production has been considered (Thurow et al., 1988; Wood et al., 1989; Takar et al., 1990 ) consequently, food items are now bought to complement as well as bridge the supply-demand gap in the area. Prior to this development, the affected area(s) was indeed the main stay of food production need, until recently when crop production efforts have been inadvertently disrupted, such that cases of excessive leaching as well as erosion perturbation have now assumed a no less dimension. Apparently, the phenomena of soil erosion and leaching of nutrients are largely attributed to lack of sufficient vegetative cover. It is the vegetation that offers protection to soil from the direct impact of rain drop, percolation and prevents easy detachment and transportation of soil materials due to runoff. Exposing soil surfaces to the vagaries of weather elements often produce detrimental effect hence, the major cause of bare land condition. Black and Burn (1984) had noticed alteration in infiltration rate in bare land area. The assessment of infiltration rate is considered as an important area of research (Warran et al., 1986) especially in the face of obvious land cover changes and demographic pressure. The letter is responsible for the overt miss-use of land resources (Lambin et al, 2003) and soil area decrease (Lepers et al, 2005) . Because of cropwater relation, there exists a strong connection between infiltration capacities of soil with sustainable crop production. Thus, crop production can be impeded when infiltration is in excess or too small as to encourage normal microbial activity in the soil. The production of crops on a sustainable bases hinges on adequate or sufficient quantity of water that can guarantee crop growth and development. Hypothetically, infiltration rates of the affected areas are not significantly different in spite of variation in experimental locations. This implies that certain parts of the landscape can adequately suit crop production. Objective included the determination of infiltration rate of the coastal plain (Ultisols) soil and its implication on sustainable crops production in the area.
The Characteristic of the Area and Method of the Study
The study area includes Obufa Esuk Orok, Edim Otop and Atimbo Districts. These are located within the periphery of Calabar Metropolis between longitude 8 0 19
0 E, and latitude 4°58°N (Figure 1 ).
The geology of the area comprises the tertiary sandy deposits of fluvio-Marin origin which are overlain by quaternary silty and clayey alluvian, eroded from Oban hills in the outskirts. This characteristic poorly consolidated none cohesive and porous rock formation permits large accumulation of ground water with slight variation in rain fall regime. The annual average rainfall is about 2000mm (Ayoade, (2004) . Temperature rarely falls below l9°C and an average of 27°C all over the year. The relative humidity is usually between 80-100 per cent and avapour pressure in the air averaging 29m bars throughout the year. Agriculture is the dominant occupation of the people with variation in agricultural landuse. This includes: Oil palm plantation, livestock farm, cassava, maize and a variety of other crops that are grown in the area. The infiltration rate was determined by double ring infiltrometer (inner ring 30cm and outer ring 50cm diameter, each 30cm high) were driven at 5cm into the soil with the aid of a sledge hammer. Care was taken to ensure minimum disturbance to the soil. Water was poured simultaneously in both inner and outer rings to a depth of 10cm. this level was maintained throughout the runs. The inclusion of outer ring was to ensure that the water movement in the inner ring was vertically downward. This served as a buffer for maintaining hydrostatic equilibrium. Precaution was taken while pouring water into the inner ring in order to prevent damage to the soil structure. (Philip, 1957; Landon, 1991) . Infiltration rates were taken at the intervals of 5, 10, 15 and 30 minutes respectively. This process was made to continue for 180 minutes. According to Philip (1957) it is necessary to continue until a steady state is reached (at least for 3 hours). Principally, three sites were chosen for this study, Obufa Esuk Orok, Atimbo and Edim Otop all lying around the periphery of Calabar Metropolis (Fig 1) . These locations were chosen on the bases of a large proportion of farming population attracted by huge agricultural lands potential coupled with Great Quo River(for irrigation purposes) that is surrounds greater part of the land. Soil samples were collected using auger at a depth of (0 -15cm) this was subjected to laboratory analysis for particle size distribution. Tables 1, 2 and 3 show the particles size characteristics of these areas. The region has a monolithlogic sedimentary characteristic. These tables show mean values of soil physical properties of the various locations. The textural analysis revealed that soils are predominantly sandy loam.
Result and Discussion
From this finding it could be inferred that soils of this area have similar physical properties. The statistical comparisons of the mean values of soils particles size distribution revealed that there is no significance difference in the soils of the various locations. The respective plots in these various locations are all within the same environmental setting and have therefore about the same set of geomorphological terrain, soil type and climatic variation, they are therefore expected to have similar infiltration rate. As a result, high rate of infiltration is possible. Consequently, even though the rain water percolates into subsurface aquifer, but cannot be held by the soil pores for long. Surplus water flows into channels and form water regimes that flow directly to Quo River which lies adjacent to the area (Fig. 1) . Similar results were earlier obtained in the area (Antigha, 2007) while other authors had earlier reported similar results elsewhere (Shanley,2004; Tilman, 2001) . Several factors affect infiltration rate of a given soil, these include: soil type (that is, physical properties of the soil), rainfall, vegetation cover, original moisture content of the soils prior to the time of investigation. From the result in Tables 4, 5 and 6 indicating data on infiltration, it would be said that there was widespread percolation of water into the soil throughout the period of experiment. Although, there was a seeming dragging at the later part of the experiment owing to possible saturation of pore spaces. Two things can be adduced from the result (in tables 4, 5 and 6). The effect of weathering may have had heavy toll on the area such that both the soil organic matter (SOM) and clay fraction that supposedly prevent massive seepage of soil water including nutrients may have been adversely affected. Thus, enhancing steady infiltration of water and soil nutrients in the event of rainfall until it reaches a point of interference which is usually unimaginably right deep the soil horizon. This is capable of causing water stress for crops growth and consequently the main reason for low crop production in recent times. From the result it is possible to have a greater chunk of water that enters the soil drains off soon after the rains.
It is important to note that although from the result, one can make a generalized statement regarding the infiltration rate of the area without taking into cognizance the unobtrusive but intriguing differences. For example, tables 4, 5 and 6 showed significant increases at the initial stage of the experiment but maintained seeming decreases at the rest part of the infiltration runs. The infiltration rate increased continuously after runs 1-3 in all the locations indicating that the soil pores were not saturated thus, water holding capacity is at its lowest ebb. This suggests that there was no serious impediment such as reasonable amount of clay or sufficient organic matter content that could have prevented excessive cascade of fluid. To this end, after 15 minute interval water started seeping gradually until a steady state was reached. However, in table 4, the infiltration rate was lowest at the last two runs (at 30 minute interval) indicating 0.25 and 0.26 respectively. While table 5 showed steady infiltration rate at 5, 10 and 15 minute interval as indicated by 0.46, 0.50 and 0.60, respectively. In table 6, there was stability at 0.26 and 0.33. This dynamics or differences in infiltration rates as shown in the tables above may be due to impervious layer (clay deposit right down the soil depth) which is capable of interfering with smooth seepage of water into the soil. Obviously, the infiltration rate of the study area is too rapid when compared to Landon (1991) prescribed infiltration values of 0.7-3.5cm/hr as optimal and 3.5-6.5cm/hr as suitable infiltration rates (Table 7) . Hence, the need to employ appropriate soil restoration mechanics that will forester sustainable crop production. It would be said, that, given the increasing need for food production to cope with the demand of the ever growing population of Calabar Metropolis, the effect of excessive soil water infiltration as evidence in this study, will continue to pose great concern except appropriate steps are taken to halt the trend. These steps may include adequate cover cropping, skeletal crop farming with compost, green or farmyard manure (Glisic and Milosevic,2009; Jelic et al., 2007; Sulieman and Buchroithner, 2008) or temporary abandonment of farm land (Abubaker, 1996; Wezel and Haigis, 2000; Wezel and haigis, 2002) . This would engender humus production which has important significance in crop production process (Lal, 2006) . Crop production is usually favoured under soil condition where erosion, leaching and infiltration rates are moderate in order not to undermine its production process.
Conclusion
Progress in agriculture is always impeded following an outright neglect or abandonment of the basic principles and practices that can forester significant and result oriented crop production possibilities. The study has revealed a large scale infiltration rate. Thus the least figure as portrayed in the study is well above Landon (1991) ideal ranges. This implies that, the soils are quite susceptible to high rate of infiltration, hence, the main reason for low crop yield in the area in recent times. This will require the application of environmentally friendly measures that can help cushion the effect of excess infiltration and thereby ensure sustainable crop production. References Abubakar, S. M. (1996) 
